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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a peak to average ratio 
(PAR) in a discrete multi-tone(DMT) signal and to prevent the signal 
from being distorted. 

SOLUTION: This invention provides a method of including a step of 
generating a predetermined signature waveform and a step of 
subtracting the predetermined signature waveform from the DMT 
signal in the region of a signal peak whenever the DMT signal is 
above a predetermined maximum level, and provides a device for 

executing the method. ?^pj;inr T^^s *r 
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[KS] DMT<3fC*t>TPARS«'>U tf^ffi X - 
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(k, ) £fg£"T-5 I FFTa'7 h^jl^ft^. ft* 

« lKE«W>#ifc. 10 

[W*«3] WEI FFT=L~y htfm&mnx. (k 
,) ©ft*{i£:ST£g l ©ttJ^MiiWEffl^x (k.) o 

«*<a©7 h wt.#b i z&rm 2 cdw^i i £fg£-r 

ll3lffl3(:l!«om 
^-9- > * -6 , UrE *tt flMfcfl** * «k' 0 b(f tc « W ic 

nTlfrEDMT«^£SE5»J3ft*. St*« 5 tcEK©* 
W^H 7 KE«©#ft.. 

C = ( I M I - 0 x X X X X X) X sgn (M) 
lit, Ox XXXXX«m^«ScT-fe-5. 

tmtfima c . weh *c* w- * > ^ji- a o © e ^ 

HWERflS««Ei#x (k,) **-rt'-y hifctcg 

[■tJfcJfiio] MEWtttt^* JJfi£©ttW«SUEH* 
lEias&s^SUjlj^^-a-- itrEiftJE*£fta*i*>? r ;i'lR|-e 

i Steffi*®**. 

[«#* i l ] WEafcJIMfciEiai&a 4 . itoEWttafcJB s 
(n) S«HB««fC*SV»TK^f* I F FTi- y h 40 
t, «EIE*nfcl^mfH*«ftt«^«^s, (n) £§S£ 

m#S (k) ^it^FFTa-yht, #tt<W(8£ 

ftfc«iftScfl9#Si (k) s^tts^^i' h;n*)*o. 

LI, atffE I FFTi-7 bizMO ifiiMStl-5> If** 
l 0 (ciBtt^^ffio 

[1***12 3 DMTfit^l=*Jl»Ttr-^«^**h-r 
7 ht, RtfifflIEDMTm^#Hn : ^CD*L*l'^I'£i8A 50 
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^*»5WEBr^Ol*tt«[»*i*ll c T*flS2 03.ny 
**tr, !&EDMTra^fc*^Tfcr--£r*W>£Sfcff-r* 
SEo 

[Ht«13] «fESB2<D3.= y h**WEDMTft# 
E«©««« 

[W**14] WEIFFTaZyhJWIEDMTll 

2ocDii»pcDm^^ : fo^. »** 1 3 icieawsB. 
[mis] saEiisa^tts^^, L^witf-if^-- 

y hco^ti-€ftOAA(c4^.6ft. «trE«6*fffi^fr>£© 
i^iA^i €T sfFE^tt&Bffl ©MiHSlRft^c^^^-r 

3. ff**l 4{CE«CD^«„ 

[f*** l 6 ] flftEIS l ^---y I- #i9r5t© 
S«#|«MH«flMISfE£'r* I F FTi-y h t, KfWffi 

4t5FFTa^ht, MEIEjESttfcM&lfcWKtt 

2 h;b$iJIS3.n-y hcom^^KrEl FFTa;^ hOA 

^tc#^.6.n, *jguiaafcj:0WE»ttjft»3^»^* 
n*j:-5fc-r*. tf**i 5{cie«(75^b. 

[0 0 0 1] 

[ftfl?#»] *MBJ«^-^jim©^»{cPb, Went 

^tfj^J32£ (Desrete Mult i tone) (DMT) ft^l::* 
[0 0 0 2] 

[few©**] DMT-r*cfc i 6Pi*w*Hi*tta»' i 7- 

ijlfi (Fast Fourier Transform) (FFT) Rt£i£ 
FFTSffl^T, iISft5t'7h^<®il' ) ti« 
QAM^fi£ft;fcl — > (tone) CD<P\Z& 1 — ><£>^M 
sgc* (transport capacity) (CiS^TfiJO ^T^^jSit 
jRjUmSWT £ftte#Ji&. jHm*^t-J;^T^fr: 

t5. Z\(DftmT"&<%i i btLT^2>£.OlZ. QAM (it 
3?Sit"I^I8 (QuadratureAmplitude Modulation) ) teff 

(passband) ^»M£WCa&-5. 

[0 0 0 3] D S L tftb^fy^Jl'JDAtl (Digita 
1 Subscriber Line) tt*Sft«r©«»Jl'-:7'K:«k 0 US& 
ffi+r— \L7,-?un-1 5>' t.W&Wi.tM (premise) icoilflGD 
efa^^Sr-^-A-S^X^Atrab-S. DMTIiDSLyX 

< DSL ->X^AIC*3^T«, fi-§-CD!^g^k°-^*f 
spirit (PAR) tet7Vy¥>? (clipping) <73^C-5 
Bt^* (^^X^tMfScbT) 1 0" s T$)-£.fes6tC« 
1 5 dBTS5. 

[0 0 0 4] JzZUP ARCDffi««^©^-f ^"5 U 
(dynamic range) S-SS^^tcM^f-ST^^) ^ . 
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3 

(frame) feLPARjWtSP 

>7^l/>y^tl^», PAR=1 5dB(Di^ f3 
^telESf^cDfcf-^ U^;KDT* 1 5dBT'iH«^n 

[0 0 0 5] DMT ">X^AJC4ot^T, ^fiQAMB2^J 
(constellations) ttftS:*JRSI««[»T«BISn^. 

^Ctf— ^^f^^JtttF FT^^I:ft#tT2 7 d 
B*^& 3 9 d BO*BHtC*§o ff^f^^ ^"5 7^7l/> 
yftitUPbT, PARSJtWfcft, DMTCSOX 
DSL ->Xr AtC*5^T#lO* Wffl^n^o *t> 
aS^Mfe^Stt^ttlft^ (signature waveform) <hLT 

-f, f?H (J.Tellado) fttf>?x<, it-T^^^ O.C 

ioffi) cu;* "&mmmkmmz/xv : -i±iz&ttz>p a 

R^> (PAR Reduction in Multicarrier Transmission 
System) " ANSI ^ SI T1E1, 4/97-367, It 9 5 * > h , * 
U^^-;i/-T (Sacramento, CA) 1997, 12^R^ X 
-f, ^^if^ (A. Gatherer) M'xA, rftWT (M. Po 
lley) tC<fc£ "DMT3lfiSc:43frt*^UyK>^**CO 
©JP (Controlling Clipping Probability in DMT Tran 
smission" 1997 7'>PV#| (Asilomar Conferenc 
e) 1997, llflJCB*S*VC^*. cn^MOftg^ 

[0 0 0 7] *!6?B©aWJ4±IEn)H6*Sftt"S21tT 
[0 0 0 8] 

Rtf-OWjftttPARft»*6dB*T«^T#. SUM 
[0 0 0 9] ttoT*«W4DMT«*fc*^Tt!— 
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[0 0 10] *f*L^*]Sfi«^43^T, f&C«rtt«JBtt 

[0 0 11] ^(:#ttW^«DMTtij*fl 
#*>n5*BR«Sc (scaling factor) tiffSnS. * 

io hmzm&-?z><£o\z-rz>o 

[0 0 12] *«MJ4*fcDMT«#OK-^«^S* 

EDMT«#*^lWIE^<©4*tt«»*«llft-*«2 0 
[0 0 13] *»ffl**f4-OH®Sr#roUT<tO#3M^ 
[0.0 1 4] 

to o 1 5] *§mui&um^wm\zmfrt£\Zv 

^"T^ilifCfcO, 6dBOi^PAR«^Mb, 

s (k) tt**t0x7f (0 xttl 6JSfe**Sr* 
L> ^T«A^'7 f tt2itffi*^CckS 0 11111 
1 IT*-?)) &feofc2 5 6/Hh^W (2 5 6 X 

8 1; y h) t*sn*. 

[0 0 16] 0 1 *#Rg"rst*5£?BcoSlfflM^IISE^J 
ttl FFT (f FAST7-Uxfi) a.n^ MOO 

I FFTaX7 M0 ottra&Sk^wsnfcD 

MTA^]^X$S«oT, 16b + 7htT*$tl^ 

iFFT«pw««fifx (k,) srw^-r*. tti^m^- 

40 x (k.) tt«»Sl0 1l:4A6n5o 

[0 0 17] — I FFTaZ7 h 1 0 0HDMT7 
ACDi&ffi (M) CDa^cffiSftHE-r-So fcU B^Mffi 
(x (k,) ) <7)*6*t«*{if ( I M l ) #0 x 0 
8 0 0 0 ± 0 /h$ ^ t f tt P A RSt'Xco liTM 5 Offl. 

U ^b^icffi ( I M I ) ^0 x 0 8 0 0 0{C^b^ 
*\ *nJ:0*#^t*»4» l/*^|IW-J|[Bl 0 2tt— 

50 [0018] fcU iMl^OxOFFFFcfcO^t^ 
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t£\*. I M I ttg«©i±iOxOFFFFC«g 

[ooi9] «pttafe»a»«# (x (k,) ) 

tSWVft 2> £ £ \*tt. <b ft 

[0 0 2 0] *fc©lE5>ltt. CI -12 

8:1 + 127) (XV?^ -y ?X> -y ?X, i3 10 

«fct#g (window) CDttftHifJCO) ©|ci©7^Xk, C 
*5^T I FFTW^-9->y^*«Z*9ttib, as/<c«SR« 

ft c Tftiica ftfc«H9-*»s«*-r « £ t c =k o » & n 

[0 0 2 1] 

|M| - «C x (Ox 0080) )» 7) - 0x08000 

C = (JM| -0x08000) xsgn(M) 

[0 0 2 2] I FFTtii^xOTKI/XkJilSMl: 

*-£*>•&. t)Lk,<0T*5«t5. M<?>7 H U' 20 
Xttk,+N, I^TNttFFTM G1?£C9DMT 
{C ^-CJ< DSL ->7.7\MCi5<^Tte, N= 5 1 2 , 10 
2 4, 2048, 409 6R^8 19 2) TfeO, t> b 
kl>N-l&e, I©7Hl/XHkl-NTW. 
[0 0 2 3] 8 t*-y h-C9^>y^£^t^H42!£JE*s 
(k) HtrttlSl 0 3JCi5ViT«IR^ftC(CJ;0 
mWZn%. ££X'Citl 6 fcfy h<D-y->7)l&'aiS« 
Hgm*2 3 b*-y h»ftT-fe0, ^CDftte^-y hi 0 4 
K*V»T*«fc7 tf-y h->7 hStlT 1 6 t'-y hO»** 

MffUl 0 1 l:it3x (k,) A^WJPSn ■ 30 

rS(k), kisp«iirfc5i' 
Sj(k) = - 7iXsgn(Sj(k)), 

y 2 (k)xsgn(S,(k)), 
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-5. 

[0 0 2 4] iRfttK^CD#fi£«0 2 tC^$ ta-5 «k 5 fdfif 

t)ti«. !»i4^®©tt»ttBi2!c^$ni)o $t-r, ««J 

OB»»«WI«Sft. I FFT2 

o l^aurisiroiwtwteSBBs (n) &wm.i*tiz>. 

£(Dmmt3---y h 2 0 2 tCfe^T&g&b^ttTtfc 

IJEIESnfcBSIBIflWMS^s, (n) *«3£4Sft5. CCD 
P!iFFTa-7 h 2 0 3 S»snTH«8c*l*ftJB 
S (k) 

[0 0 2 5] m-^S (k) {i^L--y h 2 0 4fC43t>Ti& 

w& -s m# & v x i7 <D mm \zm-&T % ± -5 k^eie * n 

4. a-y h2 0 4©W^S, (k) IJIFFT201 

[0 0 2 6] 3.~>y h 2 0 2COBtraffl«EL#V^O— 0i 

1, n=128; 
s(n), |s 1 (n)|<0.5,n'= i tl28 



sj(n) = < 



0.5 x sgn(s<n)), |sj(n)|> 0.5, 128 



[0029] ::t. «ttittfieffl*tiite«r»3iflj«««[ 

b^Vifitr. ^m^tc^bTmSOitmglX^^ h 
juvx * (c^b < ft 3 J; o i:RSSn5*». ** WiS 

ggS^fCJSU Ti (k) ttlH^i^il (constellation d 
istance) 0 1/6~l/4l:»gsn. -e-C0SE«l«S 
&*ja«»»J»2lilJ[ (k) 

[0 0 3 0] ±fE©b#WB©iliRte^tt^^£"^ 
ItftKfcHifcffcPKSttJilbT, -f>WWM[ (impuls 
e function) (Cftfc&ifiT-S H <£ SAMEf*. |WHSIC« 
#fafc*«*»B3l^£t>>fcET* MUM* 



[0 0 2 7] .hlBCD^iUC&t^T. #14»C0cf'd^tt 
n=12 8l:W^*0, b^VMite5£i&0. 5T* 

[0 0 2 8] n-'-y h 2 0 4C0H&ft«*tVX^C0— 01 

kiss«2tctei5, i»o|S](k)|>Y] 
k t>mm 3 tcfc 9 . 2>o |S, (k) | > y 2 

[0 0 3 1 ] *%W«PAR«^»COtiTC0^)*M^ 

[0 0 3 2] ±a!C073^«tt^^»C0^ ; e , J tfll*»^fh 

0 P AR«'>6**l:TSCmS. 
[0 0 3 3] «fttjft»O^riEO*igb<0^jfe««pttft® 

[ElffiCOfflWctlttBJ] 

[0 1] m^coP ARSi'>t5iK©- *S£0iJ^^ 

-r, 

[i2] &&tiLM<Dmw&m.m-r2>zfa-y>7m-c*&2>. 
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